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Theme 

The design and testing of a tvo-stage parachute system 
to recover a space telescope weighing up to 2000 pounds is 
described. The system consists of a 15-ft diameter ribbon 
parachute reefed to 50 percent for 10 seccnds and a 73-ft 
diameter paraform or cross second stage reefed to 10 percent 
for 10 seconusj it will be described in detail in the full 
paper. The results of eight drop tests and one operational 
rocket launched flight and recovery are presented. 

A successful operational recovery of a l600-lb NASA 
space telescope was conducted at White Sands Missile Range, 
NM, in September I960. The payload was launched by a second 
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■t»ga Ninutttman roekat to an altitude of akout 300 milea 
kkOTe vea le^vei. An operational reeove:^^ a 2000-lb WASA 
apace telescope la scheduled for April b, 1981, at WSMB. 


ABSTRACT 

Contents 

ARIES Is a NASA program to develop and qualify an 
orbital space celescope for use vlth the space shuttle In 
the mid-eighties. In order to qualify the telescope 
system, the second stage Minuteman rocket is used to place 
a 4h-in diameter hy 20-ft long l 600 -lb payload above the 
atmosphere for 8 minutes by a 'ballistic launch at White 
Sands Missile Range, Nev Mexico. A parachute system is 
used to recover the million-dollar payload after it reenters 

the atmosphere at Mach 7 and slows down by side-on spin. 
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To develop the parachute recovery system * * an economical 
drop body shown in Figure 1 was used. This 2000-lb vehicle 
could be loaded under the wing of a Navy A7 aircraft at 
the Naval Weapons Evaluation Facility at Kirtland AFB, 

New Mexico, and dropped a half-hour later from 20,000 ft 
mean sea level at the Stallion Test Site, White Sands 
Missile Range, New Mexico, which is at 4,700 ft m.s.l. 


Recovery System 

The initial recovery system defined by NASA and used 
on the first eight drop tests and the first operational 
recovery consisted of a 12.6-ft diameter ribbon parachute 


rtftfed to 50.pereert for 10 socoadt »nd a 73-ft diameter 
paraform (cross ) tjrpe second stage parachute deployed 21 
seconds after first stage deployment. This parachute vas 
reefed to lO.percent for 10 seconds. 

The final recovery system design vas the same as above 
except the first stage vas increased to a 15~ft diameter 
ribbon parachute. A more detailed descrijiti on of the 
recovery system and test results vill be presented in the 
final paper. 


Results 

Results from the 9 drop tests and operational rocket 

flight are listed in Table I. Ho parachute deployment occurred 

on the first test due to battery failure from low temperatures 

at altitude. A battery warmer was incorporated "by Bristol 

Aerospace Limited, Winnipeg, Canada, who was supplying the 

electronic system to fire off the heat shield. On the second 

drop, the 12.6-ft diameter ribbon parachute failed at the 
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overtest dynamic pressure of 360 Ib/ft . The second stage 
parachute also failed, due to lack of first stage deceleration. 
The third drop was completely successful with a 1250-lb pay- 
load. The next test vas an overtest at q. ■ 250 with a 2139-lb 
payload. A rigging error resulted in half inflation of the 
73-ft cress: an interpanel line vas over the canopy. The 

fifth test resulted in severe friction burning and tearing of 


73-ft erosa. ?be eauae iraa proYta to ba the eaaopp 
ioekiag apidar in tka aaln kag, vhleh vaa aot maloekiag 
eei^iataly. Tvc-loop loeklag flapa vara uaad for all fat ur a 
taata. Teat naakars aix aud aavan proved aaeeeaafal vlth 
iSlk-lk and 2000-lb pajrloada. Thia qaallfiad the iSOO-lb 
operation flight vhich vaa auceaaafal on Septeaber 20, I 98 O. 

Paraehate loads obtained polnt-aass tbeoretical 

r^rajectoriea are shovn in PI gar 3. Fi^at, stage suspension 
line peak loads of about 7500-lb are veil belov“ 


allovable values of 12,000-lb. The veak link in the system 
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is tM 2 ply 1.1 oz/yd nylon cloth in the crovn of the 73' 
cross. This material is subject to friction burning at the 
hi|^ bag striprvelocities of 27*» ft /sec as shovn in Figure U 


for test Ho. 9. It is believed this test failed the canopy 
due to the 56 Ib/ft dynamic pressure at reefed fill. 

By increasing the first stage ribbon parachute diameter 
from 12.6-ft to 15-ft, the dynamic pressure at first stage 
filling of the 73-ft cross is reduced from the catastrophic 
value of 56 to a safe 42 Ib/tt . The results of testing this 
nev system (tHo. 9, Table I) vill be reported in the final 
paper . 


Conclusions 

A series of nine drop tests vas conducted to develop 
a four-stage parachute recovery system for ARIES. The 
final system consists of a 15-ft diameter ribbon parachute 


rt«fed to 50 poreent tor 10 secoadi tad a 73-ft diaaeter 
erott or parafora raefad to 10 pazueat for 10 aaeeada. 
fba folloiriag eoaelittioaa vara raaebadt 

1. Tha raeorary tyataa vili ba tvalifi«d for a 
2200-lb payload. 

2. A sttceaaafiil operatloaal flight vlth 
raeovary of a l600-lh payload vaa 

C*^dttcted at WSMR, 
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ARIES TESTS 
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